CLAIMS 



What is claimed: 



1. A cheYnical-mechanical polishing slurry comprising: 
a liquiSi; 

cerium ipns as an oxidizer in the liquid, the cerium ions being in a quantity 
equal to the inclusion of at least 0.02 molar ammonium cerium nitrate in the 
liquid; 

an abrasiveVin the liquid, the liquid, the cerium ions and the abrasive 
together having a first pH value; and 

a pH increasing substance in the liquid that increases the first pH value to a 
second pH value above 1.5. 



The slurry of claim 1 comprising cerium ions in quantity equal to the 
inclusion of between 0.05 molar and 0.1 molar of ammonium cerium nitrate. 



3. The slurry of claim 1 comprising between 1 percent and 30 percent abrasive 
by weight. 



4. The slurry of claim ^wherein the abrasive is silica. 



5. The slurry o\ claim 1 wnerein the second pH value is at least between 2.5 
and 4. 



6. The sluiry of claim 1 whereimthe substance is glycine. 



u\r 



Patent Application 



{15 



042390.P6147 



1 7. The slurry of dlaim 1 which is environmentally green. 



1 /%. The slurry of claW 1 further comprising a complexing agent. 



1 9. The slurry of claim 8 wherein the complexing agent is glycine. 



1 10. The slurry bf claim 



further comprising an anti-oxidizing agent. 



1 1 . The slurry of claim Wwherein the anti-oxidant is BTA. 



1 l\ The slurry of claim 11 comprising between 0.00200 molar and 0.00500 
\ nfolarBTA. 



m 



V 13. The slurry 6i claim 1 comprising cerium ions in quantity equal to between 
Q \ 

W 2 0.02 molar and 0.1 molar ammonium cerium nitrate and BTA comprising 

iU \ 

J3 3 between 0.00200 and 0.00500 molar BTA. 



1 14. The slurry of clairh 13 wherein the second pH value is at least 2.5. 



1 15. A method of pfleparf^ a domical-mechanical polishing slurry, 

2 comprising: 

3 adding together aVi atirasiVe and a complex cerium double salt as a source 

4 of cerium ions. 
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16. The method o\ claim 15, wherein the double salt is selected from the group 
consisting of ammonium cerium nitrate, and ammonium cerium sulfate. 

17. The method of |daim 15 wherein the double salt is ammonium cerium 
nitrate. 

18. The method of (Nairn 15 wherein the abrasive and the source of cerium ions, 
in solution, has a firstlpH value, the method further comprising adding a 
substance which increases the first pH value to a second pH value above 1.5. 



19. The method of claim 18 wherein the substance is glycine. 



20. The method of cl aim 18 further comprising adding a complexing agent. 



21. A method of for: ning a metal line, comprising: 

forming a first h yer, with af ojpenir g trjerein, over a semiconductor 
substrate; 

depositing a metal layer wWh Alls Aie opening and covers the first layer; 
applying a cher \ical-mecharkcal polishing slurry onto the metal layer, the 
slurry comprising cerium ions as aji oxidizer, and an abrasive; 
contacting a po ishing surface against the metal layer; and 
moving the polishing surface over the metal layer. 



22. The method of 
quantity sufficient to 



:laim 21 wherein the slurry comprises cerium ions in 
oxidize a portion of the metal layer, and the abrasive in 
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3 quantity sufficient to assist in removal of the oxidized portion when the 

4 polishing surface* is moved over the metal layer. 

1 23. The method bf claim 21 wherein the metal layer is of a metal selected from 

2 the group consisting of copper and tungsten. 



□ 

iij 

m 
□ 

m 
m 

o 

y 
iu 



1 24. The method of tlaim 21 further comprising: 

2 depositing a barVier layer oVei thfe H^st layer and before depositing the 

3 metal layer, the ceriurA ions sele<WeV&xickzing the material of the metal layer 



over the material of the\ barrier lajjer. 



1 25. The method of claim 21 wherein the metal layer is removed at a rate of at 

2 least 1000 angstroms per ft\inute. 
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